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INTRODUCTION 
The United States of America is the leading producer of cement 
in the world. The cement industry is one of the oldest industries 
of the country. Despite the tremendous growth of other industries 
in the country, the cement industry still remains one of the corner¬ 
stones of the USA's industrial affluence. It should also be noted 
here that over its long history, the industry has shown vigor of growth, 
technological development and competence in pioneering new uses of 
its products. 
At the same time, in developing economies, the cement industry 
invariably constitutes one of the infra-structure that usually helps 
economic growth. Coming from one of the underdeveloped countries, 
and interested in economic development, what could be more meaningful 
than taking a close look at how a basic industry such as cement has 
developed in the USA. 
An attempt is made to review some aspects of the American cement 
industry in this study. The study is divided broadly into four 
parts as follows; (l) the background of the cement industry; (2) 
cement manufacturing; (2) the history of the cement industry in the 
USA; and (U) a case study of the Marquette Cement Manufacturing 
Company. 
The author received invaluable assistance from the Portland 
Cement Association, Atlanta; Marquette Cement Manufacturing Company, 
Chicago, Atlanta and ftockmart, Georgia, and he takes this opportunity 
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to express his deep debt of gratitude to the aforesaid organizations. 
The author also expresses his appreciation and gratitude to Dr. 
K. D. Das, Professor of Business Administration, Atlanta University, 
for his valuable advice and guidance in the completion of this 
study. 
CHAPTER I 
THE CEMENT INDUSTRY: THE BACKGROUND 
Therefore when we build, let us think that we build 
forever. Let it not be for the present delight, nor for 
the present use done, let it be such work as our descendants 
will thank us for, and let us think, as we lay stone on 
stone, that a time is to come when these stones will be 
held sacred because our hands touched them, and that men 
will say as they look upon the labor and the wrought sub¬ 
stance of them, "Seel this our fathers did for us." 
Ruskin. 
Cement in Modern Life 
Few persons have any conception of the degree to *4iich they 
are surrounded by and dependent upon the uses of cement. It is one 
of the earliest testimonies of civilization, and has become indispensable 
to modern construction. Concrete, made with portland cement, is one 
of the world's major building materials of the present time. 
This magic powder of cement has become so much a part of the 
life of modern man, than, from the time he opens his eyes in the morn¬ 
ing until he closes them again at night the hours of his day are virtu¬ 
ally filled with the services of cement. In a world at war he meets 
with cement at every turn in military construction; in civil life he 
encounters cement daily almost without interruptions. He could ask 
himself, if he stopped to think, whether any other discovery of man 
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touches his life at so many varied points. When he turns the bath¬ 
room faucet, the water with which he washes his face may have come 
from a concrete dam; when he puts on his clothes they were woven, no 
doubt, on vibràtionless concrete floors. The cream for his coffee 
was shipped presumably from concrete dairy structures, and even his 
coffee reached him via concrete piers. Walking down the concrete 
steps of his home or apartment house to the concrete curb,he may get 
into a car driven by gas from concrete lined oil wells; he takes a 
bus or trolley from concrete steps, or in some countries, descends 
to a concrete-walled subway. If his business has to do with manu¬ 
facture, transportation, merchandising, publishing, entertainment ~ 
literally any form of activity in it seldom loses contact with cement. 
Concrete — a combination of cement, sand and gravel or broken 
stone, has been defined as a mass of aggregates held together by a 
hardened paste of portland cement and water. This composition is 
vague to an average modern man because he has been too little aware 
of its pervasive presence to inform himself of its nature. Yet if , 
he followed his own footsteps through the day he would begin to realize 
his dependence upon concrete. Portland cement is the most versatile 
and the most widely used of all modern engineering construction mater¬ 
ials. More tons of cement concrete are used in construction each year 
than all the steel, timber, gypsum, brick, tile, aluminum, glass, and 
other building materials combined. In addition, portland cement is 
used in mortar and stucco, and in grout, soil-cement, and asbestos- 
cement products for a variety of construction purposes.'*" Many people 
1961* 
■*■ Cement and Concrete Reference Book, Portland Cement Association, 
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do not realize perhaps that the uses we have noted are but a few of 
the more than five hundred listed in the files of the Portland Cement 
Association."*" 
The increasing population and ever-widening mobility have created 
a growing need for construction of all types — new highways, new 
schools and hospitals, new water-conservation, storage and distribution 
facilities, paved feed lots, machinery sheds, and other structures for 
greater farm efficiency, and new commercial and industrial buildings. 
In all these, portland cement plays a vital role in bringing an ever¬ 
lasting strength and agelessness — these highways, schools, hospitals, 
water conservation, stbrage and distribution facilities are of consequence 
to millions of people for their well-being and welfare. What has some¬ 
times been called the oldest ruin known to man, a temple on the island 
of Cyprus, is a living testimonial to cement. 
With a firm belief that the industry of this magic powder does 
more things for more people for their welfare and more permanently 
than what is being done by any other industry, a modest attempt is made 
to study the cement industry, in general, and its emergence in the 
United States, in particular. 
The Early History and Development of Cement 
Ever since man first started to build, he has sought a material 
that would bind stones into a solid formed mass. The mortar binding 
the stones of the Pyramids by the Kile and the concrete face of the 
Grand Coulee Damn near the Pacific Ocean, tell, in brief, the story of 
1937) 
1 1001 Ways to Use Concrete (Popular Mechanics Press, Chicago, 
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cement. The great aqueducts of Ancient Rome, the Colosseum, the Forum, 
the Roman Baths — these and other famous structures of antiquity all 
attest the fact that the art of cement-making is ages old and that 
concrete and mortar, of which cement is the binding agent, are enduring 
to an amazing degree. Primitive man first burned the lime and dis¬ 
covered it to be superior to mud for binding masonry. Strictly speak¬ 
ing, rough clay was the first cement and burnt lime was the eafliest 
step in processing. The Assyrians and Egyptians advanced to the dis¬ 
covery of lime and gypsum mortar as a binding agent for building 
structures such as the Pyramids. The Greeks made further improvements, 
and finally the Romans developed a cement that produced structures of 
remarkable durability. 
Romans — the authors of concrete 
Romans were the masters of cement. They went further than 
cement — they were the authors of concrete. Romans grasped the ad¬ 
vantages, both in speed and economy, in using these materials for 
facing, and for filling in the thickness of walls with small fragments 
of stone intermixed with cement and lime. This became concrete. 
They evolved this practice after discovering the properties of Possu- 
loanaj a volcanic product found near the base of Mount Vesuvius. The 
volcanic ash, calcined by the heat of the crater was pulverized and 
mixed with slaked lime and a small amount of sand to form hydraulic 
mortar. Archvaulting was one development with the Romans made through 
the use of concrete. 
Middle Ages 
In the dark centuries of the Middle Ages, the wonderful secret 
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of this magic powder disappeared for a time. Tribesmen of the North, 
descendants of men who had worshipped trees, reverted to the use of 
wood, ignoring natural cement. When in time they began to erect 
castles of stone for fortresses, they had lost touch with concrete as 
used in the Roman buildings, and it was not until the scientific spir¬ 
it of inquiry revived, that man rediscovered the secret of hydraulic 
cement — that is, cement that hardens under water. 
A Departure from Tradition 
In 1756, John Smeaton, an engineer commissioned by the British 
parliament, broke with tradition by proving that limestone with a 
higher percentage of clay in its chemical composition was preferable. 
Such a limestone, when carefully burned, produced a lime that could 
be slaked and would subsequently harden under water. . Making use of 
this discovery, the Eddystone lighthouse was rebuilt in 1759; it stood 
for one hundred and twenty-six years before replacement was necessary. 
The Days of Natural Cement 
Before portland cement was discovered, and for some years after 
its discovery, large quantities of natural cement were used. Natural 
cement was produced by burning a naturally occurring mixture of lime 
and clay. Because the ingredients of natural cement were mixed by 
nature, its properties varied as widely as the natural resources from 
which it was made. Natural cements can be traced back to the Middle 
Ages; they had been used for foundations, sewers and other underground 
works, although they had not proved durable when exposed to air. 
Nevertheless, their use in more pretentious buildings gave them a 
firm hold on the market as time went on. 
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The First Manufacture of Portland Cement 
In l82l±, Joseph Aspdin, a bricklayer and mason in Leeds, England, 
took out a patent on a hydraulic cement which he called "portland 
cement” because its color resembled the stone quarried on the Isle 
of Portland off the South coast of Britain. Aspdin*s method involved 
the careful proportioning of limestone and clay, pulverizing them, 
and burning the mixture into clinker, which was then ground into 
finished cement. Portland cement today, as in Aspdin*s time, is a 
predetermined and carefully proportioned chemical combination of 
calcium, silicon or iron and aluminum. The natural cement gave way 
to portland cement, which is a predictable, known product of consistent¬ 
ly high quality. 
The new product caught on slowly. Aspdin established a plant 
in Wakefield to manufacture portland cement, some of which was used 
in 1828 in the construction of the Thames ^iver tunnel. But it was 
almost twenty years later, when T. D. White and Sons set up a prosper¬ 
ous factory in Kent, England, that the portland cement industry saw 
its greatest period of early expansion, not only in England, but also 
in Belgium and Germany.^- 
The Early Development of the Industry in the USA 
The history of early natural cement in America runs parallel 
to the history of canals. But as more and more canals were built, 
the clamor for a cement which could be used in locks and bridges kept 
^ The success of portland cement was due to its ability to 
harden much more rapidly than any previously known cementing material. 
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pace with it. The Richmond and Allegheny Canal in Virginia, the 
Chesapeake and Ohio Canal from Baltimore to the headwaters of the 
Potomac, the Great Canal around the falls of the Ohio River — all 
called for hydraulic or water-resisting cement. 
A superior consumer preference for European cement was to 
prove a powerful handicap to the early American product when it first 
came into the home market. Another strong impediment to the manufacture 
of portland cement in this country was the thriving natural cement in¬ 
dustry, which had behind it a record of service reassuring to customers. 
However, the imported portland cement had an even more impressive 
record abroad. 
First Portland Cement Manufacture in the USA 
Probably the first plant to start in the United States was 
that of David 0. Saylor at Complay, Pennsylvania, in 1871. Saylor 
tried his hand at selecting and mixing different kinds of rock from 
his quarries to produce portland cement. After initial difficulties^- 
he succeeded and at the Centennial Exhibition in Philadelphia in l8?6, 
samples of his product and that of a product made by John K. Shinn 
at Wonpun, Pennsylvania, compared favorably with the best imported 
portland cement. Thus, the first portland cement was made in the 
United States at a plant in Complay, Pennsylvania, in 1872. 
While Saylor was perfecting his product in Pennsylvania, Thomas 
Millen and his two sons were experimenting with the manufacture of 
Portland cement in South Bend, Indiana. Their first portland cement 
was burned in a piece of sewer pipe, perhaps the first experimental 
rotary kiln used in America, and the resulting clinker was ground in 
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a coffee mill. 
A notable pioneer in the industry in America was Robert W. 
Lesley. In 18?U, he founded the firm of Lesley and Trinkle, cement 
brokers, dealing in both natural and portland cements. He later 
entered the manufacturing business for himself in Egypt,,Pennsylvania. 
From his previous sales contacts, he had picked up some ideas for time 
and labor saving devices for manufacturing portland cement, the most 
notable being the method for pressing the pulverized raw materials 
into eggettes for burning in the kiln. 
In 1880, about li,200 barrels of portland cement were produced 
in the United States; a decade later the amount had increased to 
335,500 barrels. Since that time, production has increased steadily 
until, today, the United States manufactures and uses more portlard 
cement each year than any other country in the world. 
One factor responsible for this tremendous growth was the 
development of the rotary kiln. In the early days, vertical station¬ 
ery kilns were used and wastefully allowed to cool after each burning. 
In 1885, an English engineer, F. Ransome, patented a slightly tilted 
horizontal kiln which could be rotated so that material moved gradually 
from one end to the other. Because this new type of kiln had a much 
greater capacity and burned more thoroughly and uniformly, it rapidly 
displaced the older type. 
(Thomas A. Edison was a pioneer in the further development of 
the rotary kiln. In I808, in his Edison portland cement works in New 
Village, New York, he introduced the first long filns used in the in¬ 
dustry — 150 feet in length in contrast to the customary 60 to 80 
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feet. Today some kilns are more than 500 feet long. 
Parallel improvements in crushing, grinding, blending and homo¬ 
geneous cement also influenced the rapid increase in cement production 
throughout the world. 
CHAPTER II 
CEMENT MANUFACTURING: PUTTING A MOUNTAIN 
THROUGH A SIEVE 
The American Society for Testing and Materials defines portland 
cement as the product obtained by pulverizing clinker consisting es¬ 
sentially of hydraulic calcium silicates.^- Portland cements are 
hydraulic since they harden by reacting with water. The process of 
hardening is called hydration and it is a chemical reaction which com¬ 
bines cement and water to form a stonelike mass. Since this hardening 
occurs when the cement particles combine chemically with water, the 
fine gray powder is known as hydraulic cement. Due to the resemblance 
of the hardened product to the natural stone quarried on the Portland 
Cliffs off the South coast of England, Aspadin, its inventor, called 
it portland cement. 
Cement manufacturers nowadays are equipped with the most modern 
production and control equipment used in any chemical processing in¬ 
dustry. The world’s largest moving machinery, electronic computers, 
X-ray analysis and closed circuit television are some of the examples 
of the devices used today in the cement manufacturing process. 
The various building materials used by engineers and architects 
must have a predictable or expected level of performance to accomplish 
their modern miracles of design and construction, therefore, it is the 
Marquette Cement Manufacturing Co. Shareowners' News, No.73, 
November 2U, 1963, p.l. 
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responsibility of every cement producer to maintain the highest level 
of quality assurance. This involves a continuous schedule of sampling, 
analysis, chemical and physical testing of materials at many control 
points throughout the process of manufacture. Portland cement is 
highly controlled and most specifications for it place limits on its 
chemical composition and certain physical properties such as fineness, 
soundness, setting time, compressive strength, heat of hydration, loss 
on ignition and specific gravity* 
Easic Raw Material 
Basically one ton of Portland cement requires approximate propor¬ 
tions of about 1.7 tons of different combinations of calcareous and 
argillaceous raw materials found in the native cements. Calcium (from 
linestone, chalk, cement rock, shell, calcium carbonate sludge, cal¬ 
careous mares, etc.), silica (from clay, shale, sandstone, slate, blast 
furnace slag, silica sand), alumina (from clay or slate) and iron (from 
clay or shale or iron ore) are the essential elements of the raw mater¬ 
ials required for cement manufacture. A small quantity of gypsum is 
added in the final (clinker) grinding process to regulate the setting 
time of cement concrete. Lime and silica make up approximately 85 
percent of the mass. There is not always enough of all these elements 
present in the natural deposits serving each plant, and, in certain 
cases, the addition of certain (often purchased) corrective materials 
is required to obtain the correct chemical composition. The raw 
materials used should be free from quartz and high magnesia and alkali 
content. 
The exacting nature of portland cement manufacture requires some 
îa 
eighty separate and continuous operations, the use of a great deal of 
heavy machineiy and equipment, and large amounts of heat and energy. 
The capital investment per worker in this industry is among the highest 
in all industries.^ 
The Manufacturing Process 
1. Quarrying, grinding and blending of materials (raw mill):— 
Basically two processes — "dry" or ''wet" — are used in the manufacture 
of portland cement, depending mostly upon the nature and moisture con¬ 
tent of the materials available in specific plant situations (see 
Figute 1). 
Quarrying of raw materials may be either open pit or underground, 
depending on the nature and formation of material deposits. Wien rock 
limestone is the principal raw material, the first step after quarrying 
in both processes is primary crushing, in which crushers and hammer 
mills reduce the large stone chunks to 3 inch-size pieces. Other 
materials containing silica, alumina and iron, along with the small 
limestone pieces are fed, in proportions, to the ball and tube mills 
for fine grinding. Any moisture in the materials is eliminated (through 
drying by passing hot air) in the case of the dry process and the finely 
ground powder is homogeneously mixed in blending silos and then the 
resultant "raw meal" or "raw mix" is fed to the rotary kiln in a dry 
state. In some cases, raw meal is made into small granules by sprinkling 
water before feeding to the kiln, which operates continuously day and 
night. 
^ Gross investment per employee is $7î>,l±Ul in the case of the 
Marquette Cement Manufacturing Company, during the year 1961;. 
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In the wet process, however, water is added to the materials 
in the ball and tube mills while grinding, and the resultant fine 
'•slurry” is thoroughly mixed in suspension and churning basins and 
then fed into the upper end of the kiln in the form of a thin mobile 
paste. Grinding with water naturally results in htorough mixing of 
the argillaceous and calcareous materials. In other respects, the two 
processes are essentially the same. 
2. Calcination of Raw Mix/Slurry (Rotary Kiln).— The thorough¬ 
ly blended, prepared raw mix/slurry passes through the refactory-lined, 
huge cylindrical steel tube-like kiln, at a rate controlled by the 
slope (or incline) and the rotating speed of the kiln.^ Burning fuel, 
consisting either of high quality powdered coal, natural gas or fuel 
oil is forced into the lower end of the kiln producing a roaring blast 
of flame ranging in temperatures from 2600°F. to 3000°F. The burning, 
which is a major determinant of the quality of the cement, is also pre¬ 
cisely controlled at all times. As the material moves through the kiln, 
several reactions occur and certain elements (moisture, carbon dioxide, 
etc.) are driven off in the form of gases. The remaining elements, 
after calcination to the point of incipient vitrification (liquid 
glass form) unit and fuse to form a new substance, primarily composed 
of calcium silicates, the hydraulic portion of the cement, i.e. clinker, 
which is usually of marble-sized pieces with an altogether new chemical 
and physical characteristic. Clinker varies in size from dust to 
The rotary kiln was first patented by an English engineer, F. 
Ransome in 1885. Kilns are frequently as much as 12 feet in diameter — 
large enough to accommodate an automobile and longer in many cases than 
the height of a iiO-storey skyscraper. Kilns as large as 25 feet in 
diameter and over 600 feet in length are expected to be used in the near 
17 
pieces as large as baseballs. 
Clinker is discharged red-hot from the lower end of the kiln and 
is generally brought down to handling temperature by passing through 
cool air in various types of coolers. Quick air cooling of the clinker 
stabilizes the crystal-like compounds formed during the burning process 
into properly sized crystals, which provide certain optimum character¬ 
istics in the finished product. The heated air from the coolers is 
returned to the kilns (used to preheat raw mix/slurry in the heat ex¬ 
change plants) and aids in the combustion of the fuel, thus increasing 
burning efficiency and saving fuel and providing additional economy. 
The various kinds of raw materials and fuels consumed by the 
Portland cement industry during 1963, as furnished by the U.S.Bureau 
of Mines, is shown in Tables 1 and 2. 
3. Clinker Grinding (cement mill).— The clinker which is hy¬ 
draulic may be stockpiled in a dry state or may be conveyed immediate¬ 
ly to a series of grinding machines, the large ball mills, for fine 
grinding along with 3 to 5 percent of natural gypsum to make the finished 
Portland cement. The product thus made should conform to the standard 
specifications of the various governmental agencies and standards organ¬ 
izations, such as the American Society for Testing and Materials (ASTM).'1' 
These specifications set forth the maximum or minimal as to chemical 
combination; fineness of grind; strength at various stages; setting 
time; resistance to chemical attack and the rate of development of 
future" Compare such monsters with the original 6 by 60 feet kilns 
operated at various cement plants in the recent past, e.g., at the 
Rockmart plant. 
BSS and ISS specifications in the case of Britain and India. 
TABLE 1 
RAW MATERIALS* USED IN PORTLAND CEMENT MANUFACTURE 
IN THE UNITED STATES, 1963 
Material Thousand 
Short Tons 
Cement Rock 20,829 
Limestone and Oyster Shells 69,1*56 
Marl 1,689 
Clay and Shale 9,91*3 
Blast furnace slag 1,119 
Sand and Sandstone 1,1*23 
Iron materials 659 
Other materials such as fluor spar, pumicite, 
pitch, red mud and rock, hydrated lime, tuba, 
calcium chloride, sludge, grinding aids and 
air entraining compounds 105 
Gypsum 2,826 
Total 108,0i*9 
Source* Bureau of Mines, U.S.A., 1961*. 
* Approximately 61*0 lbs. of raw materials are required to make one 
376 lb. barrel of finished portland cement. Loss of weight is 
caused by the process of calcination, in which moisture, carbon 
dioxide and other gases are drawn off in the kilns. 
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TABLE 2 
FUELS CONSUMED IN THE MANUFACTURE OF PORTLAND CEMENT 
IN THE UNITED STATES AND PUERTO RICO, 1963 
Total Consumption in Average consumption 
Fuel thousands of per barrel 
units 
Coal 8,322 short tons 99-90 lb. 
Oil 169,698 gallons 7.98 gl. 
Natural gas 197,528,559 cu.feet 1,179.00 cu.ft. 
Total cement produced: 353,297 thousand barrels. 
Sources Bureau of Mines, U.S.A.- 196U. 
of heat of hydration during hardening. Great care is taken to inter¬ 
grind the correct amount of gypsum to provide the optimum characteristics 
of shrinkage, strength and time of setting. Without the set regulation 
gypsum, most cements would harden too soon and become unworkable. 
Portland cement is ground so uniformly fine to provide a pre¬ 
dictable performance that nearly all of it, at least over 90 percent 
of it, passes through a sieve having U0,000 openings to a square 
inch, and more than 80 percent of it will pass through a screen with 
100,000 openings per square inch. 
The complexity of cement manufacture is apparent by noting the 
need for the multitude of physical and chemical tests required through¬ 
out the procès — raw material harvesting, raw mix grinding, clinker 
burning and cooling and final cement grinding. Some twenty-five 
19 
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different tests and analyses, conducted several times each day in a 
typical cement plant, provide the ultimate in the quality assurance 
of the product. The tests, of course, do not include the multitude 
of automatic instrumental sensing and control of such matters as speed 
of various pieces of equipment, rate of materials handling, tempera¬ 
tures of grinding, air supplied by fans, storing, packing and loading 
of the finished product, free from moisture content. More frequent, 
accurate and rapid analyses and control have become possible with the 
proven reliability of modern instrumental methods. The improved pro¬ 
cess control provides the highest quality product at a time when con¬ 
crete technology and customer awareness of quality is at an all-time 
high. (See Figure 2.) 
Balancing of Equipments— The sizes and operations of different 
pieces of equipment in the three main units of cement manufacture — 
raw mill, rotary kiln and cement mill — have to be carefully balanced, 
taking into account the operating schedules, climatic conditions, 
demand variations and other relevant factors. 
Types of Portland Cement.— Five types of cement are manufactured 
to conform to the standard specifications of the ASTM Designation 
C-150. Each type has certain chemical and physical requirements for 
specific purposes. They ares 
Type Is The most widely produced, used for general construction 
purposes. 
Type II. A cement possessing moderately low heat and a moderate 
degree of resistance to fulfate attack. 
Type Ills High-early strength cement, possessing properties 
that cause it to set and gain strength rapidly. 
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Type IV: A cement with low heat of hydration, useful in 
dams and other massive concrete structures where 
there is little chance for the heat to escape, and 
where volume changes might otherwise take place 
upon cooling. 
Type V: A sulfate resistant cement, useful in those areas 
where concrete is exposed to ground waters strong 
in alkaline sulfates. 
A number of various other types of cements are manufactured in 
the United States, in addition to those listed above and ASTM speci¬ 
fications are available for them also. They include: 
Types IA, IIA and IIIA: Air entraining portland cements - 
ASTM-C-175. 
Portland blast furnace slag cements- 
ASTM-C-205 
Portland pozzalana cements - ASTM-C-3U0. 
Masonry Cements - ASTM-C-91. 
Oil well cements - API Std.10 A 
Waterproof portland cement (white or 
gray color) 
White portland cements - ASTM - C-150 
and C-175 
Plastic cements (up to 12 percent 
plastics to Types I or II. 
White Portland Cement.— Portland cement as usually marketed is 
grayish in color. 'White cement is manufactured from selected fax* 
materials low in iron and manganese oxide, and is the same as gray 
cement except in color and fineness. It produces a concrete with 
perfect, true uniform color throughout. It is used primarily for 
architectural concrete work such as precast, éspecially with certain 
colored aggregates and where brilliance is desired; and for projects 
where light reflection is important such as in curbs and divider strips 
of highways; and for terrazzo surfaces, cement paint, stucco, tile grout, 
Type s LS and IS-A: 
Types IP and IP-A: 
Others : 
23 
mozaic, decorative concrete, white or colored mortar and concrete 
masonry. With the addition of pigments to it, very light shades of 
pastels and other colors are produced which is not possible with the 
ordinary gray cement. Its structural strength is the same as that of 
ordinary portland cement with the added advantage of requiring no 
veneer or decorative treatment. 
Two million barrels of white cement, the most highly priced, is 
currently being used per annum by the American building industry, and 
the supplies come fairly evenly from five white cement plants located 
in California, Plorida, Pennsylvania and Texas. 
CHAPTER III 
THE U.S. CEMENT INDUSTRY: HISTORY AND FUTURE 
Introduction 
It is now necessary to examine closely the organization, 
structure and the future outlook of the cement industry of the country. 
How does the country stand in relation to other countries of the 
world? What have been the developments in this sector -- in terms 
of employment, production capacity, earnings and other related vital 
industrial data? What of the major highlights in respect of market¬ 
ing and distribution of the industry's products? What does the future 
hold for the industry? These are obviously the questions that study 
of the organization and structure of an industry must be concerned 
with. In this chapter, therefore, we shall try to present briefly 
these different aspects of the cement industry of the United States. 
Organizational Aspect of the U.S.Cement 
Industry 
The cement industry of the United States, which occupies the 
first position is closely followed by the Soviet Union in the list of 
prominent cement producers in the world. Home production accounts 
for about 17 percent of the world production in the year 1963; the 
relevant production figures in million short tons3are 67«9 for the 
United States and 1*06.0 for the entire world. A look at Table 3 
indicates that the United States and the Soviet Union are the two 
major leading cement producers in the world followed by Japan, the 
21* 
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Federal Republic of Germany and Italy. 
The various facets of the industry will be seen in Tables 
1+ and 5, as compiled from the Statistical Abstract of the United 
States, 1965» The number of active plants manufacturing portland 
cement was 1|1 and others producing natural and slag cement and hy¬ 
draulic line numbered 1* during the year 1963. They produced 363.1* 
million barrels of cement in 1963, valued at $1,156.5 million. 
The cement industry employed about 39,000 workers out of which 
30,000 were working on production jobs in the year 1961*. The aver¬ 
age weekly hours were 1*1.1* and the weekly and hourly earnings were 
$121.30 and $2.93 respectively during 1961*. The index of output in 
the industry expressed in man hours worked rose from 67.2 in 1950 to 
122.1 in 1962. 
California was the leading manufacturer of portland cement with 
1*8 million barrels of production in 1961* followed by Pennsylvania, 
Texas, Michigan and New York (see Table 5.)« A look at this table 
relating to cement production and the cement use by selected states 
during 1930 to 1961* indicates the changing relative importance of the 
states in the manufacture of cement. In the year 1930, Pennsylvania 
topped the list with 37.9 million barrels, followed by Michigan with 
■* 
11.5 barrels, New York, California and Ohio following. The state 
of Pennsylvania continued to hold its first position for a long time, 
until I960 when it dropped to second position, yielding the first place 
to the fast growing cement industry in California. 
It is interesting to observe that the leading producer states 
are not leading in consumption per capita of cement. However, if the 
TABLE 3 
LEADING PRODUCERS OF CEMENT - 1963 
(Cement Production in Million Short Tons) 
Country Production Percent 
U.S.A. 67.9 17 
U.S.S.R. 67.3 17 
Japan 33.0 8 
Federal Republic of Germany 32.2 8 
Italy 2U.3 6 
France 19.9 5 
United Kingdom 15.5 k 
India 10.3 2 
Others 135.6 33 
World U06.0 100 
Source: U.S.Book of Facts, Statistics and Information,I966. 
total shipment into states is considered as an index of total con¬ 
sumption by states, again California tops the list with U2.3 million 
barrels followed by Texas (2iu7 m.b.), New York (18.9 m.b.), Ohio 
(17*5 m.b.), Illinois (16.8 m.b.), Michigan (15.ii m.b.) and Pennsylvania 
(15.3 m.b.). The per capita use of cement is high in the case of 
Nevada, looming, Nebraska and very low in the states of Maine and 
Rhode Island (see Table 5). 
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TABLE U 
VITAL STATISTICS - U.S. CEMENT, 1950 to 196i| 
1950 I960 1961 1963 196ii 
I. Production: (1,000 bbl.) 
1. Portland 11-376 lb. 226,000 319,000 31U,821 312,036 367,600 
2. Natural slag 11 i|,3G0 6oo 269 352 iiOO 
3. Masonry 11-280 lb. n.a. lii, 5oo 19,275 20,997 16,500 
Total Quantity (1,000 bbl.) 230,300 33U,100 33ii,365 363,38^ 38ii,500 
Total Value ($1,000) r - 1,105,537 1,156,530 - 
Value added by manufacture - - - 781,000 - 
II. Active Plants: 
Portland 150 176 - - 180 
Natural, slag, hydraulic 9 ii - - h 
III. Employees - Total (in thousands) ho U3 - - 39 
Production workers (in thousands) 3ii 35 - 35 30 
Index of output - Man hours 67.2 107.0 122.1(1962) 
Average Vfeekly hours - iio.5 - - iil.ii 
Man hours of production workers 
(Millions) 57 
TABLE U (continued) 
19^0 I960 1961 1963 1961* 
Payroll of all employees (^million) - - - 226 - 
Average hourly earnings($) - 2.51* - - 2.93 
Average weekly earnings ($) - 102.87 - - 121.30 
Wages or production workers 
($ million) — — — 173 — 
Wholesale Price Index: (numbers) 
1. Portland cement 72.1 103.5 - - 101.0 
2. Concrete Ingredients 77.1 102.7 
K 
- 102.8 
3. All construction materials 83.0 100.5 - - 99.6 
Barrel price of portland cement ($) 2.35 3.37 - - 3.19 
Shipments: Quantity (1000 bbl.) 231,975 327,087 - - 382,212 
Value ($ million) 5U6.0 1,003.7 mm 1,165 1,225.0 
U.S.Imports - Quantity in m.bbl. 1.1+ l*.l - - 3.6 
U.S.Exports " 2.1* 0.2 - - 0.7 
World Production " 781.5 1,856.0 - - 2,350.0 
U.S.Export Value ($1,OCO) 7,275.2 1,135.0 - - 3,290.0 
Sources Compiled from the Statistical Abstract of the United States. 
TABLE 5 
PORTLAND CEMENT IN THE U.S. - PRODUCTION AND PER CAPITA 
USE BY SELECTED STATES, 1930 to 1961* 
States 




1963 1961* I960 1950 19U0 1930 
California 1*8.0 39.9 26.3 11*.2 10.1 2.1*1 
Pennsylvania 38.0 37.2 38.6 26.9 37.9 li31* 
Texas 29.8 23.2 17.1 7.1* 6.8 2.39 
Michigan 27.1 21.0 13.0 8.6 11.5 1.91 
New York 26.9 20.1 11*. 2 8.1* 10.1* 1.06 
Ohio 15.5 16.9 10.6 6.7 8.6 1.72 
Iowa 13.6 12.5 7.1* 1*.6 7.1 2.1*6 
Alabama 13.0 11.9 10.1* 5.1 1**8 1.1*2 
Missouri 12.1* 12.6 9.8 1*.9 7.8 2.0i* 
Illinois 10.0 9.3 7.9 5.0 7.9 1.65 
Tennessee 8.5 7.9 6.7 3.8 3.9 1.75 
Kansas 8.3 8.0 8.6 3.1* 6.0 2.21* 
Other States 116.5 98.5 55.1* 31.2 38.1* •• 















and Concrete Reference Book, (c) PCA, 1961*. 
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The comparatively low per capita consumption of cement in the 
leading cement producing states can be attributable to high density 
of population and stage of development activity obtaining in New 
York, California, Texas, Illinois, Ohio and Michigan. 
Now regarding the cement companies in the United States. (See 
Tables 6 and 7). We find in the industry some giant companies oper¬ 
ating a number of mills widely located around the country as as Ideal, 
Lone Star, Marquette, General Portland Cement, which are rated by the 
Standard and Poor as A- and B+j some small companies owning one or 
two mills yet having ranking of A- and B+, such as Giant Longhorn, 
and other single or double plant companies having ratings of B and 
below, and some "corporate plurals” such as Universal Atlaa Cement 
Division of the United States Steel Corporation, Kaiser Cement and 
Gypsum (B+) and Martin Marietta Corporation (A-) having diversified 
production lines and activities. Tables 6 and 7 give some idea of 
the operations and rating of some selected cement corporations. 
The Portland Cement Association 
The Portland Cement Association, Chicago, Illinois, annually 
publishes Cement and Concrete Reference Book, which is an authoratative 
information manual. The Association is a nonprofit unincorporated 
organization supported by the voluntary financial contributions of 
members to improve and extend the uses of portland cement and concrete. 
It was formed "to ensure a coordinated and sustained attack on the many 
complex problems of research, development, and expansion of markets 
economically and efficiently.” The four main objectives of the Associ- 
TABLE 6 
STANDARD AND POOR’S RATING OF SELECTED CEMENT 
COMFANIES IN THE USA - 1965 













































Source: Standard and Poor, March, 1965. 
ation include scientific research, educational work and technical 
service, accident prevention and development of new and improved cement — 
using products and methods — all connected with improving usability 
and extending the uses of portland cement and concrete. The headquarters 
are located in Chicago, the research and development department at 
Skokie, Illinois, and thirty-three district offices in the United 
States throughout the country and five in Canada. The Association's 
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TABLE 7 





Divisions Mills Related 
Companies 
Ideal Cement Co. A- 17 18 
Lonestar Cement Corp. A- 10 15 
Marquette Cement Mfg.Co. A- 10+5NAC 12 North American 
Cement Corp. 
Lehigh Portland Cement Co. B 13 12 
General Portland Co. B+ 5 9 
Penn Dixie Co. B - 9 
Alpha Portland B ^ - 8 Texas Portland 
Cement Corp. 
American Cement Corp. B h 6 
N.B. Approximately 00 companies are manufacturing cement in their 
180 plants in the United States. 
Sourceî Portland Cement Association List of Members, October, 1965 
record of cooperative research with engineering colleges), develop¬ 
ment, education, service to the user, promotion of product, and safety 
work is a source of pride and satisfaction to the member companies. 
Safety Record of the Industry 
For many years the National Safety Council has classified the 
cement industry as one of the safest heavy industries, ranking in the 
first ten in safety among L0 basic industries reviewed, with an injury 
32 
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frequency rate of 3.28 per million man hours in 1953* The manufactur¬ 
ers have demonstrated that suffering and disability from injuries caused 
by accidents can be prevented by constant educational and engineering 
work. The industry's success in reducing occupational injuries stems 
from a humane and carefully planned approach to the problems of safety. 
It is praiseworthy that the industry has achieved high safety ranking 
despite the cement manufacturing involving "such hazardous operations 
as quarrying, mining, blasting, use of high voltage electric current, 
operation of some of the world's largest moving machinery and intense 
heat." 
Marketing and Distribution 
So far we have given an overview of the organization and structure 
of the industry. But no such presentation is complete without a pro¬ 
file of the industry's narketing and distributive system. This aspect 
is now discussed. 
In most cases in the United States, the cement is shipped in 
bulk to large users such as ready-mix and concrete product manufacturers 
and large contractors. In bulk shipping, the cement is pumped into 
hopper-bottom railroad cars, trucks, barges, or ships. 
Strong (5-ply) paper bags which are filled through a small flap 
valve attached to the automatic packing machine are used for smaller 
shipments. Each manufacturer of portland cement uses a trade or brand 
name under which his product is sold. 
A barrel of cement (mostly used as the unit in the export trade) 
contains 376 pounds, and the 9k lb. bag, in general use, contains one 
fourth of a barrel or .1 cubic feet of cement. Every bag of cement 
3U 
is capable of binding enough sand and stone to produce U to 5 cubic 
feet of concrete able to stand pressures of 3>000 to U,000 lb. per 
square inch.^ 
It is interesting to note how the modem electronic equipment 
is helping the speedy distribution of cement through transmitting 
customers1 orders from the regional sales offices to the dispatch con¬ 
trol panel at the plants by the teleprinter system, and then controlling 
through push buttons packing and loading operations at the plants at 
the manufacturing or distribution sites. 
On receipt of messages from the sales offices, the cement from 
the storage silos is transported by belt conveyors and bucket elevators 
into loading bins for the process of packing in paper bags or bulk 
loading into railroad hopper cars and trucks for delivery to customers. 
The packing machines automatically fill each paper bag (one quarter of 
a barrel) to a weight of 9i| pounds (70 pounds in the case of masonry 
cement) and drop them on to conveyor belts from which they are transferred 
into railroad freight cars. The packing rate for each packing machine 
averages about 22 bags a minute. 
Bulk cement is loaded from overhead bins at a rate of approximately 
1,000 barrels an hour into railroad hopper cars. Scales underneath 
the truck enable each car to be filled with the exact amount ordered 
by the customer. 
Now a few words about the recent developments in the marketing 
ê 
of cement. It has been reported by many companies that unusually 
severe price competition, both open and covert in various marketing 
Portland Cement Association, Cement and Concrete Reference Book, 
196U, p.20. 
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areas has reduced the individual volume of their cement shipments. 
This competition has also affected the ready-mix business, thus compelling 
companies to reduce prices to protect their markets. Cement prices 
have been shewing a tendency to decline since 1961 in view of the severe 
price competition. 
In regard to distribution, a few points deserve specific mention. 
Secondary distribution plants are being constructed increasingly by 
a large number of cement companies at places far from their producing 
plants in order to match the delivery services of the competitors through¬ 
out their marketing area. 
User-producer integration is a noteworthy feature now gaining 
importance in the marketing of cement, i.e., the development of integrated 
operations which combine cement using outlets with cement producing units. 
This trend toward integration from cement producers into ready-mix 
plants and concrete products and vice versa is, from the standpoint of 
many producers, a disruptive factor. Such operations are still few in 
number and in some of the large metropolitan markets only, and, therefore, 
no clear trend can be seen. 
The Federal Trade Commission has attacked some, but not all, 
acquisitions by cement producers of existing cement using outlets. The 
Commission has announced its intention of promulgating a Trade Regula¬ 
tion Rule concerning mergers or acquisitions within the cement and con¬ 
crete products industries. Integration has also oocurred when cement 
users have built their own cement plants, but the Commission seems to 
have taken no action in such cases. Now matter how achieved, the con¬ 
sequences of user-producer integration are one and the same. Many 
36 
producers have expressed doubts about the effectiveness of the suggest¬ 
ed Trade Regulation Rule to stem the vertical integration tide in an 
equitable manner. 
What about the industry's customers? What of the size and 
relative importance of different consumer groups? From Table 8 
it can be boted that ready-mix concrete plants are the largest customers, 
purchasing abcut 5? percent of the total cement shipments in 1962. 
They are followed by concrete product manufacturers, highway contractors 
and building material dealers, each accounting for 11 to 13 percent 
of the total cement shipments. 
TABLE 8 
CEMENT SHIPMENTS BY TYPE OF CUSTOMERS, THE USA 
AND PUERTO HI CO, 1962 
Customers 1,000 bbl. Percent 
Ready-mix concrete plants 190,555 57.U 
Concrete product manufacturers 1*2,671* 12.9 
Highway contractors 37,1*82 11.3 
Building material dealers 37,012 11.2 
Other contractors 13,U35 l*.o 
Federal, state and other governmental 
agencies 1*,325 1.3 
Miscellaneous, including own use 6,31*0 1.9 
Total 331,823 100.0 
Source: Portland Cement Association, Cement Concrete Year Book, 
1961*. 
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It may not be out of place here to review in brief the nature 
and operations of the ready-mix concrete plants, which by far are the 
most prominent customers of portland cement in the country. The 
term "ready-mix concrete" describes concrete manufactured at a central 
mixing plant and delivered by truck in a plastic and unhardened con¬ 
dition to the job site; or its components can be measured at a central 
proportioning plant and mixed either in transit or at the scene of 
construction. The manufacture of ready-mix concrete is the fastest 
growing industry involved in the large scale use of portland cement. 
First introduced at Baltimore, Maryland, in 1913, today some 6,000 
ready-mix plants are operating with an annual production of 135 million 
cubic yards, valued at $1.86 million in the United States, compared 
with 25 plants in 1925, and 1,700 in 1950 with 50 million cubic yards 
of concrete production. It is interesting to note the consumption 
pattern of ready-mix concrete supplied by these 6,000 plants. Con¬ 
sumption of ready-mix concrete by market in percentages was estimated 
by the National Ready-Mix Concrete Association for the year 1962 as 
shown in Table 9. 
It can be observed from the table that about one third of the 
ready-mix concrete is consumed by home building activity, a little 
over one fifth goes to commercial construction activities and about 
13 to 11* percent of the total is used in both highways and industrial 
construction programs. 
The Industry Situation: Looking Ahead 
Of the growth and development of the industry, there can be no 
TABLE 9 
CONSUMPTION OF READY-MIX CONCRETE BY MARKET, 1962 
Percent of 
Market Total 




Other Public Works 
1. federal 5 
2. non-federal 8 
Farm 3 
Others  3 
Total 100 
Source: Portland Cement Association, Cement Concrete Year Book, 1961+. 
doubt. In some sense, despite the growth of the more modern and 
sophisticated industries of our time such as the electronic or petro¬ 
chemical industries, to cite a few examples, the ancient cement in¬ 
dustry does not show any diminished vigor. This is perhaps due to 
the fact that this is an industry which, because of the increasing 
uses of its products, must remain the cornerstone of industrial 
growth. 
At this point, one must try to look into the future of the 
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industry. Looking ahead, one may well ask: how is the demand for 
the products of the industry going to grow? What of the industry's 
capacity and capability to meet the needs or demand ~ or, for that 
matter, adjust itself to the demand pattern on a long horizon? To 
these questions, we may now turn. 
In the first place, one general observation may well be made. 
The cement industry is a basic industry in any economy. While substi¬ 
tute products — substitutes for cement products — may develop through 
time, it is most unlikely, if the long history of the industry is any 
guide, that such developments would tend to make the industry basic¬ 
ally volatile. It must also be added that exit from and entry into 
the industry is not easyj nor is the overall profit pattern such that 
it would encourage excursions into the industry without considerable 
planning and long gestation. Granted these considerations, the 
industry's upward growth may well be expected to continue in the years 
ahead. The only question that may be raised about the future outlook 
is — how much? 
This brings us to the second point. In order to provide some 
quantitative picture of the future outlook, the reader may turn to 
Figures 3, h and 5. Figure 3 is a synoptic view of the price trend. 
As will be seen from the figure, since the beginning of this decade, 
a new lower level of price trend is clearly discernible. This lower 
plateau of price structure is partly due to the impact of technology 
and improvised production process and partly due to the growth of pro¬ 
duction capacity of the industry, of which more a little later. What 
is significant is that the falling price trend should enlarge the demand 
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for the products of the industry. In fact, even though we are in¬ 
clined to view the demand curve for the cement products to be generally 
inelastic, we must not forget that discovery of new uses of the industry' 
products would tend to move the demand curve bodily upwards and to the 
right. Accordingly, either the lowering of the price would tend to 
increase the elasticity of the demand curve and thus enlarge the demand 
potential or raise the demand curve to a new higher level. One may 
also reasonably take the view that both the forces may operate together 
to the advantage of the industry. 
At this point it is interesting to turn to the demand curve 
itself — both as it has been the past and as projected for the future. 
This brings us to Figure 1|. The demand graph is extremely revealing. 
Since the beginning of the decade, one observes a steeply rising curve 
of uses of portland cement. Even more, the industry projection, as 
of 196Uj for the period 1965 to 1975, shows no slowing down of the 
growth pattern. On the contrary, a careful observer of the figure 
would notice the years immediately ahead (from 1967) would indicate a 
much steeper growth as compared to the growth trend in the period I960 
to 1966. This is clearly indicated by the kink in the growth curve 
around the year 1967. 
How is the industry poised to meet the growing demand? The 
answer is clearly evident from Figure 5. Since the mid-'Fifties the 
industry has been building up considerable excess capacity. According¬ 
ly, the industry should have no difficulty in meeting the demand. 
To sum up the outlook for the industry. The construction market 
is growing... and cement is getting an increasing share. Against 
kh 
the backdrop of industry problems created by excess cement production 
capacity and unusually severe open and covert price competition, one 
favorable factor of great importance stands out — the construction 
market is big and is getting bigger.'1' There hasbeen a continued 
growth in building activity since the postwar period and the growth 
(though not uniform throughout the country) appears assured for a 
number of reasons — population increase, higher and rapidly changing 
standards of living, expanding technology and greater urbanization of 
our society. Since the use of cement is closely related to construction 
volume on a constant dollar basis, the cement shipments should increase 
in the future at about the rate experienced in recent years. Further, 
the Bureau of Public Roads is continuing to press the states to complete 
the remaining half of the Interstate Highway Program by 1972, which will 
require considerably large quantities of cement and would be in addition 
to the residential, nonresidential building and all other constructional 
activities. 
Though the outlook for the future use of cement seems favorable 
and rosy, the present substantial excess production capacity existing 
in the industry may continue to remain for some time. It seems likely 
there will be no early end to this serious situation. 
1 In view of the recent increase in interest rates as a con¬ 
sequence of the Federal Reserve Board raising the bank rates, the 
cost of money has gone up. This in turn is affecting the growth of 
the construction industry on which cement demand is largely based. 
Further, construction activity during 1965 did not reach the levels 
expected. 
CHAPTER IV 
MARQUETTE CEMENT MANUFACTURING COMPANY: 
A CASE STUDY 
Introduction 
In order to gain a deeper insight on the development of the 
cement industry in the United States, we may now turn to a study of 
one of the units of the industry, for many of the macro aspects of 
an industry become illuminated through a micro view of the industry. 
A case study, as a supplement to the industry survey, is therefore in 
order. 
A case study of the Rockmart Cement Plant in Rockmart, Georgia, 
of the Marquette Cement Manufacturing Company, whose headquarters are 
in Chicago, Illinois, is presented in this chapter. At the outset, 
a brief resume of the Marquette Cement Manufacturing Company is given, 
with particular reference to growth and financial operations of the 
company as a whole. This is followed by a rather detailed description 
of the cement manufacturing operations at the company's Rockmart 
plant, which the author had the privilege of visiting and of making 
an on-the-spot study. 
In Retrospect 
Beginning with a defunct, obsolete little plant, Marquette 
Cement is today one of the leading cement producers in the nation. 
The company has grown within the intervening years from that one plant, 
capable of producing less than one car load of cement per day, into 
a network of plants and sales offices extending throughout the eastern 
half of the United States and covering twenty-nine states. With pro¬ 
duction now totaling about 2h million barrels at its twelve plants, 
and sales at the rate of over $80 million annually, Marquette Cement 
is the fifth largest independent company in the cement industry, which 
comprises some eighty producers in this country. 
Marquette Cement's original plant was located at Oglesby, 
Illinois, one hundred miles southwest of Chicago. First put into 
operation in 1893, it was the first Portland cement plant to be located 
in the Mississippi Valley. After a series of difficulties, the company 
went into liquidation in 1898 and the plant was then purchased by the 
newly-formed Marquette Cement Manufacturing Company. The first car 
load of Marquette cement was shipped from there on March 30, 1899» 
The new company prospered and in 1923 acquired through the pur¬ 
chase of another cement plant located at Cape Giradeau, Missouri, its 
second operation. Five years later, the company built its first 
shipping plant at Memphis, Tennessee, and started operating its own 
barge line to transport cement in bulk to this plant from its production 
sources. In 1929» Marquette Cement extended its barge line operations 
to St. Louis, Missouri, and constructed there another shipping plant 
to facilitate distribution. 
In the meantime, the company's initial plant at Oglesby had 
been completely rebuilt and greatly expanded. 
Subsequently, Marquette Cement acquired, through purchase and/ 
or construction, twelve additional manufacturing unitsî the plants at 
1*7 
Des Moines, Iowa, and Nashville and Cowan, Tennessee, were purchased 
in I9I4.O and 191*6 respectively. In 1951, a new plant at Brandon, Mis¬ 
sissippi, was constructed and the plants at Rockmart, Georgia, and 
Superior, Ohio, were acquired through purchase during 195U* The 
company constructed a plant at Milwaukee, Wisconsin, and added a 
second plant at Cape Girardeau in 1956. 
Marquette Cement acquired, in January, 1961, both the Green 
Bag Cement Company and the North American Cement Corporation with their 
producing plants in Pittsburgh, Pennsylvania, Catskill, New York, and 
Howes Cave, New York, (subsequently sold), and Security, Maryland, 
and distributing plants at Fairmont, West Virginia, Marietta, Ohio, 
and Farmingham, Massachusetts. The company built plants for secondary 
distribution at Vicksburg, Mississippi, and Chicago, Illinois, in 1959 
and at Des Plaines, Illinois, in 19bl. 
Marquette Cement established thirteen additional distribution 
plants at Atlanta, Georgia, Baltimore, Maryland, Bloomington, Minnesota, 
Boston (Everett), Maryland, Bridgeport, Connecticut, Charleston, West 
Virginia, Charlotte, North Carolina, Cincinnati, Ohio, Hartford (Rocky 
Hill), Connecticut, New York (College Point, Long Island,)New York, 
Paducah, Kentucky, Providence, Rhode Island, and Waukegan, Illinois, to 
further facilitate distribution of the company’s products and those of 
its other sales units — Hawkeye-Marquette, Green Bag and North American 
Cement — within the period 1962 to 1965. 
Table 10 gives the latest data pertaining to the company's effect¬ 
ive annual clinker capacity at the various plants and the different 
types of products marketed by Marquette Cement. 
TABLE 10 
MARQUETTE CEMENT MANUFACTURING COMPANY - 
ANNUAL CLINKER CAPACITY 
Cement Producing Plant 
Effective annual 
Clinker capacity-bbl. Products 
Brandon, Mississippi 1,375,000 A. S.T.Designation 
of Portland 
Cape Girardeau, Missouri 3,2^0,000 Cement 
Types: I,II 
Catskill, New York 3,300,000 III, 
Cowan, Tennessee 950,000 IV, V and IA 
Des Moines, Iowa 2,220,000 IIA, IIIA I VA 
Hagerstown, Maryland 2,050,000 Portland Blast 
Furnace 
Milwaukee, Wisconsin 1,360,000 Slag Cements 
Types: 
Nashville, Tennessee 1,21*0,000 IS,IS-AIS(MM) 
Oglesby, Illinois 3,950,000 IS-A (MH) 
Pittsburgh, Pennsylvania 2,000,000 Masonry Cement 
Rockmart, Georgia 1,280,000 and 
Superior, Ohio 1,370,000 Hagerstown 
Commercial Stone 
(Maryland) 
Source: Marquette Cement Manufacturing Co., Annual Report, 196U. 
A map (Figure 6) shows Marquette Cement's manufacturing, dis¬ 
tribution and sales operations. 
The output of these total twelve producing and twenty distri¬ 
buting plants is now marketed through fifteen sales offices located 
in Chicago, Memphis, Jackson, St. Louis, Milwaukee, Nashville, 
U8 
FIGURE 6 
MARQUETTE CEMENT MANUFACTURING COMPANY, 
FIELD OF OPERATIONS, 1965-' 
- 
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Columbus (Ohio), Atlanta, Pittsburgh, Des Moines, New York, Baltimore, 
Boston and Washington, D.C. Most of the company's manufacturing and 
distributing plants are accessible by water. Marquett Cement's water 
transportation fleet now consists of one self-unloading ship, the 
m.s. NORAENER, which hauls cement from the plant at Catskill, New York, to 
the Eastern Seaboard distributing plants, and also twenty-nine modern 
barges which carry raw material, coal and finished cement to and from 
producing plants on inland waterways and Lake Michigan. 
Fifteen Years of Financial Position 
at a Glance 
Marquette Cement is in the mainstream of a growing construction 
market. The United States Department of Commerce and private sources 
agree generally in estimating that the annual value of new construction 
should continue to increase on the level of previous years. 
The phenomenal increase in the assets and working capital of 
the company can be seen from Figure 7 and Table 11. In the 
working capital is found the measure of the company's ability to carry 
on its normal business comfortably and without financial stringency, 
to expand its operations without the need of new financing and to 
meet any amergencies without disaster. Viewed from these standards 
of working capital, Marquette Cement has had a phenomenal success in 
its financial stability and liquidity. Not only that, but its working 
capital has a high rate of net increase every year. From $lt,856,Ol5 
in 1950, the working capital increased to almost four times more 
^ The recent rise in bank rates affected the tempo of construction. 
Further, during 1965 the construction industry, according to the latest 
year-end report, has not reached the level expected. 
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TABLE 11 
MARQUETTE CEMENT MANUFACTURING COMPANY — 
FINANCIAL POSITION, 1950-1961* 
 (in thousands) 
196k I960 1955 1950 
1. Current Assets $27,967 $16,1*70 $Ll*,623 $8,591* 
2. Current Liabilities 11,978 7,303 6,769 3,738 
3. Working Capital 15,988 9,167 7,851* 1*,856 
1*. Resources for depletion 
and depreciation 66,91*3 36,655 23,027 15,758 
5. Properties, plants and 
equipment 17i*,601 103,003 61,571* 32,235 
6. Long Term debt 26,350 13,800 10,800 5,000 
7• Stockholders’ funds 93,500 62,251* 1*2,200 17,830 
a. preferred 3,1*80 3,600 3,726 3,900 
b. common 90,000 58,61*5 38,1*71* 13,830 
8. Total Income 81,299 57,651* id,198 20,71*7 
9. Net Sales 79,973 57,121 1*0,288 20,11*7 
10. Cost of products sold 58,109 33,878 21*, 689 12,835 
11. Administrative, selling 
and general expense 7,288 1*,859 3,790 2,31*2 
12. Retained net income to 
date - year end 52,031* 38,099 17,918 5,618 
13» Net Income 7,301* 9,239 6,115 2,792 
lit. Additional paid in capital 
to date - year end 21*, 580 10,055 10,005 212 
Source: Compiled from the company*s Annual Reports, 1950 to 1961;. 
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(15*988,310) in 1961;. It was increasing at an even rate of growth 
from 1950 with $1*,856,015 to 1955 with *7,853,750. From 1956 with 
$7,976,098 to I960 with *9,167,U5U, that rate was comparatively reduced, 
reflecting the general mood of the economy of the nation at large, and 
of industry in particular. The years of I960, 1961 and 1962 were 
remarkable in that they contributed major portions towards the working 
capital fund, subscribing *9,167,1;5U, $13,180,366, and $15,576,062 
respectively. 
The current assets of the company are composed primarily ofî 
(l) cash in banks, on hand and in working funds; (2) bank certificates 
of deposit; (3) cash value of life insurance; (U) accounts and notes 
receivable and inventories. Special mention must be made of inventories 
and cash, which hold a lion's share of the current assets totals each 
year. From 1950 to 1957, cash had a priority of holdings — in 1956 
cash was $8,602,705 out of the total current assets of $l5,759,5l6. 
But since 1958 inventories have grown consistently and have contributed 
more towards the formulation of current assets — in 1963 inventories 
were worth $12,U99,863 out of the total current assets of $21,732,9U2. 
In current liabilities, accounts payable and accruals form half 
of the total, leaving the other half to be formed by federal taxes, 
dividends payable and notes payable. Working capital as a percentage 
of the net sales has decreased from 21;.1 percent in 1950 to 20.6 
percent in 1961;. Net Sales had a remarkable increase from $20,1^6,702 
in 1950 to $79,972,832 in 1961;. 
Source and Use of Funds 
The major sources of funds during these fifteen years have been: 
(l) depletion, depreciation and obsolescence; (2) production payment 
sold; (3) plant and property items disposed of (see Table 12). Total 
sources have registered an enormous increase of almost triple proportions, 
rising from $7,963,61*1* in 1950 to $25,872,961* in 1961*» At times, the 
need for funds was urgent and Marquette Cement borrowed as extensively 
as $10,800,000 in 1961, $7,500,000 in 1956, and $12,000,000 in 1951*. 
It also sold common stock in 1955 (8,233,205) and in 1951 ($898,368) 
to help finance these needs. 
The prime uses for the above funds and the needs were additions 
and improvements to the property. These needs grew with the company 
and from $2,377,1*85 in 1950 they became $13,359,132 in 1961*» In 
1961, out of a total utilization of funds worth $22,817,700, as much 
as $18,165,817 was used in property additions and improvements. The 
unspent remainder, which has been added to the working capital, has 
also grown, and from $197,1*03 in 1950, it reached $1*,112,912 in 1961. 
Income Statement 
The company's sales have had an ever-increasing latitude, 
touching a level of $79,972,832 in 1961* from $20,11*6,702 in 1950. 
However, the company’s sales windfall was in 1962, reaching an all- 
time peak of $82,021,366. Due to increasing variable and fixed 
costs, keeping in tune with the tide of the times in industry and 
the economy, the percentage of the cost of goods sold to net sales 
increased from 51* percent in 1950 to 73 percent in 1961*. (See Table 
13). Taxation was overwhelmingly heavy and took away a big slice 
of the pretax earnings. The initial years of this period were evenly 
good in their net income, which as a percentage of net sales varied 
TABLE 12 
MARQUETTE CEMENT MANUFACTURING COMPANY - SOURCES AND 
USES OF FUNDS, 1961* to 1950 
Ï96ÎT I960 1955' 1950 
$ % T~ % ~w~ % $ % 
A. Source of funds: 
1. Net income after charges 
and dividends 1,097 h.2 h,33h 37.23 3,387 22.76 1,1*75 18.52 
2. Depletion, depreciation 5,932 22.93 3,821* 31.18 2,251* 15.60 1,230 l5.iiU 
3. Deferred taxes on income and 
federal investment credit 
reserved 2,367 9.15 378 2.61 
1*. Reduction in investment and 
other assets 2,752 23.61* 309 3.87 
5. Production payment sold,net 
of income taxes 6,856 26.5 
6. Plant and property items 
disposed of - net value 8,211* 799 6.86 269 1.7 67 .81* 
7. New Money borrowed 1,350 5.22 5,000 62.7 
8. Common shares sold 8,233 57.01 
9. Miscellaneous 57 .29 31 .29 18 .12 16 .2 
Total 25,873 100.0 11,61*8 100.O li*, l*l*o 100.0 7,961* 100.0 
TABLE 12 (continued) 
 T9W —im 1955  I55Ü- 
T~ % % % $ % $ % 
B. Uses of Funds: 
1. Property addition and improvement 13,359 78.0 9,007 77.0 5,787 1*1.9 2,377 30.0 
2. Provision for similar expendi¬ 
tures in subsequent years 3,600 . 5.0 1,000 10.0 3,781* 53.2 823 13.0 
3. Increase in investments and 
other assets 5,073 7.0 
1*. Borrowed money repaid 1,500 3.00 975 9.0 600 i*.0 l*,25o 35.0 
5. Increase in deferred develop¬ 
ment reserve for deferred 
taxes and investment credit 
used 198 1.0 296 2.0 36 .3 81* 1.5 
6. Investment credit use 1,065 2.5 110 1.5 
7. Preferred shares purchased for 
retirement 30 1.2 30 .3 51* •6 35 .5 
8. Miscellaneous 811 1.3 20 .2 198 10.0 
Total 25,636 100.0 11,1*98 100.0 13,862 100.0 7,766 100.0 
Sources Compiled from the company's Annual Reports,1950 to 196U. 
TABLE 13 
MARQUETTE CEMENT MANUFACTURING COMPANY - FINANCIAL 
RATIO ANALYSIS, 1961* to 1950 
1961* I960 1955 1950 
1. No. of cement plants in 
operation 12 9 8 5 
2. No.of employees (men 
years) 2,690 2,230 2,196 1,611* 
Gross investment per 
employee $75,W4l $51,1*05 $35,U89 $23,902 
3. No.of Common shares' 
owners 6,532 l*,6l6 2,561* 1*27 
1*. Shares outstanding 
(adjusted preferréd 362,500 375,000 388,125 1*06,250 
par $8, common par $1* 3,351,387 2,625,000 2,625,000 2,000,000 
5. Dividend per share: 
Preferred 0.1*8 0.1*8 0.1*8 0.1*8 
Common 1.80 1.80 1.08 0.56 
6. Book value per common 
share (adjusted) 26.86 22.31* li*.66 6.92 
7. Net earnings per common 
share after preferred 
dividend 2.30 3.61 2.26 1.30 
8. Pre-tax income as a percent 
of net sales 17.2# 31.7# 28.8# 21*.6# 
9» Net income as percent of 
net sales 9.9# 16.9# 15.2# 13.9# 
10. Net Sales as percent of 
gross investment 39.1*# 1*9.8# 51.7# 52.2# 
11. Cost of goods sold to 
net sales 73.0# 69.0# 61.0# 56.0# 
57 
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TABLE 13 (continued) 
196U I960 1955 1950 
12. Working capital as 
percent of net sales 20.0$ 16.0$ 19.5$ 2U.1$ 
13. Current ratio 2.33 2.26 2.16 2.33 
11*. Total Debt/Equity 58$ 1U2$ 191$ 500$ 
15, Net Fixed Assets to 
net worth 127.1$ 111$ 112$ 101$ 
Source: Compiled from the company's Annual Reports, 1950 to 196k. » 
from 12.3 percent to 13.9 percent during 1950 to 1955- Since 1955* 
the net income as a percent of net sales had an increase of 3 percent 
in I960 and during 1955 to I960 it increased from 15.21 percent to 
16.9 percent. Since 1961, it again went down to its original level 
and kept an average of 11 percent. In 1961, net income after special 
charges of plant assets abandoned and net of income tax savings, was 
$10,837,181, an all-time peak, of which 62B, 26l was retained. 
To sum up: The company records a story of phenomenal growth 
as the last row of dollar figures in Table 12 would indicate. To 
this must be added almost sixfold growth in plant and equipment, in¬ 
dicative of the phenomenal growth in productive capacity. That 
this capacity has been very well made use of would be clear from the 
financial data contained in Table 11 — growth in income, sales and 
working capital. Growth apart, the history of the company is 
instructive for two other reasons. 
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One is the manner growth, namely through mergers and 
acquisitions rather than through evolution. In this respect, the 
company has followed the path traditionally followed by U.S. enter¬ 
prises in different fields to become one of the giants in its in¬ 
dustry. The other point is the multi-plant operations of the enter¬ 
prise. The point is significant in throwing light on its market- 
oriented nature of activity. It should be needless to mention that 
the case study proves that the old theory of location would not appear 
to hold even for the heavy industry such as cement. 
Production Process at the Rockmart, Georgia, Plant 
Let us turn now to the company's production in one of the 
plants. 
The basic ingredients for the manufacture of cement through 
the dry process at the Rockmart plant are limestone, shale, silicon 
and iron ore. The source of the basic raw material, limestone, 
is obtained from the company-owned quarry located near Cartersville, 
Georgia, about thirty miles from the plant site. An extensive layer 
of limestone, more than 100 feet thick and chemically suited for cement 
manufacture, lies here, conveniently close to the surface. Six-inch 
holes about 100 feet deep are drilled into the limestone and are filled 
with a blasting agent such as dynamite or ammonium nitrate, which is 
them made to explode to break down the stone into pieces suitable for 
loading into 20-ton end-dump trucks by a large diesel powered shovel 
for transportation to the crushing plant located at the quarry site. 
The trucks dump the large chunks of stone into a feed hopper 
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for primary crushing. At the lower end of this hopper is a pan feeder 
that enables the crusher operator to slowly feed the large stone chunks 
into a jaw crusher, where they are broken down to about the size of 
a football. These pieces are then fed to an impactor for further 
reduction to a size smaller than a hen's egg. In the impactor, 
sledge-like hammers rotate at high speed and beat against the stone, 
breaking it into small pieces. A belt conveyor transports this 
material to a large concrete storage and loading site from where the 
stone is fed by gravity into 22-ton capacity trailer trucks for 
haulage to the plant site at Bockmart. To fill one truck is a 3- 
minute operation. 
The first operation at the plant proper is at the raw material 
unloading station, where the huge trailer trucks empty their loads 
of crushed limestone through doors at the bottom of the trailer into 
a large bin located under a grate over which the trucks pass. The 
stone is moved from this bin by conveyor belt to the covered craneway 
storage area. 
The silica and shale, quarried nearby, are transported by truck 
to a second large hopper in the unloading station floor. A feeder 
at the bottom of the hopper moves these materials into a hammer mill 
which reduces them to small egg-sized pieces by means of high speed 
rotating hammers. The silica and shale are also moved to the storage 
area by belt conveyors. 
Iron ore and gypsum are received at the unloading stations in 
railroad hopper cars and are unloaded separately into a large hopper 
beneath the floor from where they too are transported to storage 
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areas by belt conveyors. All the raw materials are held in readiness 
for further processing in the covered craneway storage area. 
Now to digress towards the control laboratory, where the tech¬ 
nicians and chemists maintain a round-the-clock vigil to assure a 
s 
uniformly high quality of the finished cement. Continual chemical 
and physical control tests are conducted to secure proper proportion¬ 
ing of the raw materials and maintenance of the high quality demands 
of the products. The analyst is able to control exactly and efficient¬ 
ly the raw and finished grinding operations by means of operating push 
buttons on the control panel without leaving the laboratory. 
Coming back to the storage area, the limestone, shale, silica 
and iron ore ready for raw grinding passes over scales which automatic¬ 
ally weigh the exact amount of each raw material required to make high- 
quality cement. These materials, after correct weighing, are mixed 
together, lifted and discharged into air separators. Heated air from 
two special furnaces is drawn through the air separators to dry the 
raw materials (away from any moisture content) while they are being 
ground into a fine powder in two rotating ball mills. 
Each of these ball mills is a revolving steel cylinder, 9% feet 
in diameter and 17 feet long, containing about 62 tons of steel balls 
(grinding media) varying from one to four inches in diameter. The 
tumbling of these heavy steel balls within the rotating mill causes 
the raw materials to be broken down into a fine powder, called raw 
mix or raw meal. As this raw meal is discharged from the ball mills, 
it is lifted and returned to the air separators, which remove any 
material of inadequate fineness by means of the same hot air current 
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previously used to dry the unground raw materials. The coarse mater¬ 
ial captured in this way is returned to the ball mills for further 
grinding to the required fineness. The fine raw mix is pumped through 
a pipeline to storage and blending silos from the air separators by 
means of a pneumatic pump. 
Now we come to the power distribution center. Electric power 
is delivered to the plant at I4.i1,000 volts by the Georgia Power and 
Gas Company and stepped down by transformers to h,l60 volts for plant 
usage. The power then is received and separated by electrically 
operated circuit breakers and safely distributed by armour-encased 
electrical conductors to the individual production departments. This 
high voltage is provided directly to the four large grinding mill 
motors (two each to raw mill and clinker grinding) which use over 
one half of the plant's power. The 1,000 KVA power centres in the 
department further step down the voltage to 550 volts for use by the 
other electrical motors and apparatus and to 110 volts for plant light¬ 
ing and equipment maintenance. About 2,k million units (K.W.H.) of 
electric power are consumed monthly at the plant, which would meet all 
the power needs of the average home for 800 years! 
Going back to the blending silos, the finely ground raw mix is 
thoroughly mixed here for uniformity and any variations in chemical 
combination are minimized in this mechanical mixing process. The 
powder is then pumped into a large aeration silo where any slight 
remaining variations in chemical combination are eliminated by an air 
blending process. In this homogenizing silo, compressed air is forced 
upward through the raw mix, fluffing and agitating the powder and so 
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effecting a thoroughly uniform blend. 
Clinker burning in the rotary kiln is the next step in the manu¬ 
facturing process. The finely ground and blended raw meal from the 
aeration silo is fed into the upper end of a large kiln. The rotary 
kiln consists of a steel cylinder lines with fire bricks, 12 feet in 
diameter and 380 feet long, which is one of the world's largest pieces 
of moving machinery. The kiln, which is slightly inclined, slowly 
rotates at about 65 revolutions each hour. The upper feeding end is 
actually 16 feet higher than the lower end and the raw mix slowly moves 
downward through the rotating kiln and gets hotter as it approaches 
the lower end. Near the lower end the finely ground raw materials 
reach their highest temperature about 2800° F; and are calcined or 
fused into clinker before being discharged from the kiln. 
This high temperature is obtained by burning natural gas (or 
fuel oil) at the lower end of the kiln. About 156,000 cubic feet of 
gas are burned there each hour — enough to supply all heating require¬ 
ments of the average Georgia home for over a year. The natural gas 
is mixed with air and blown into the lower end of the kiln through a 
pipe 16 inches in diameter. The air-gas mixture is ignited as it 
leaves the end of the pipe and burns as a long flame in the kiln. 
The shining white-hot clinker falling from the lower end of 
the kiln enters the clinker cooler, which consists of a moving grate 
through which a fan blows cold air. As the air passes upward through 
the clinker on top of the grate, it is heated as the clinker granules 
are rapidly cooled. This heated air is then blown up into the lower 
end of the kiln to help in the burning of the gas. The cooled 
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clinker falling from the end of the grate is moved by a conveyor 
to the large covered craneway storage area mentioned earlier. 
The covered craneway storage area is 8U feet wide and is spanned 
by a high speed traveling crane with clamshell buckets which operates 
throughout the full 315 feet length of the area. Stored here, but 
separated by partition walls, are the raw materials, limestone, shale, 
silica, iron ore, gypsum — as well as the clinker. The traveling 
crane not only helps in storing these materials but also quickly and 
efficiently delivers the required materials to the feed bins ahead 
of the raw and finished grinding operations. 
Clinker grinding is the next step in the cement making process. 
Clinker and a small quantity of gypsum (and also limestone in the case 
of masonry cement) are automatically weighed together in correct pro¬ 
portions and discharged in a continuous stream into two ball mills, 
each 9^ feet in diameter and 17 feet long. As in the raw grinding, 
these mills rotate and the 62 tons of grinding steel media tumble 
against the clinker and gypsum, grinding them into a fine homogenized 
powder. As this powder falls from the discharge ends of the grinding 
mills it is lifted into air separators. 
The air separator, as the name implies, uses an upward current 
of air to lift and thereby separate the fine powder particles from the 
coarser particles which are too heavy to be lifted by the air current. 
These coarser particles are returned to the ball mills for further 
grinding. 
The fine gray powder cement is then pumped from the air separa¬ 
tors through a pipeline to the storage silos by means of a cement pump. 
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This pump consists of an enclosed rotating screw or auger which forces 
the fine powder into the pipeline through which flows a continuous 
blast of compressed air. The air mixes with the fine powder, fluffing 
it and causing it to flow like a liquid through the pipeline. 
The storage facilities for finished products consist of nine 
concrete silos having a combined capacity of 123,000 barrels of cement, 
a little less than one-tenth of the plant's annual effective clinker 
producing capacity (1.28 m.bbl.). 
The Atlanta sales office sends, through teleprinter, orders for 
customer shipments directly to the person in charge of the shipping 
control panel, who controls the shipping operations through electronic 
equipment. The cement is transported from the silos by belt conveyors 
and bucket elevators into loading bins for packing in paper bags or 
for bulk loading into railroad hopper cars or bulk delivery trucks for 
delivery to customers. The bulk cement is loaded from overhead bins 
at a rate of approximately 1,000 barrels an hour. The packing rate 
for each packing machine averages about 22 sacks a minute. Before 
the cement is finally released for shipment, thorough tests of the 
finished product are made at the central plant laboratory, which is 
located in the plant office building. 
A word in the end on the safety record of the Rockmart plant. 
As a result of a variety of safety measures adopted by the plant manage¬ 
ment, under the direct supervision of a full-time safety supervisor, 
the Accident Prevention Bureau of the Portland Cement Association has 
awarded the Concrete Trophy to the Cockmart cement men for their 
accident-free operations. The plant has also repeatedly won the 
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safety contest conducted by the Associated Industries of Georgia 
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